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pyri di ne noi etycontaining single-site catalysts. Mre
particularly, the invention relates to olefin
pol ymeri zation with pyridine noiety-containing
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because it absorbs solvent and residual nononers.

Furt her Pyfidine tidskd deingletsite negtalystsubite knownf eSeer U.S. Pat. No.
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surprisingly found that the use of clay in the process
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Tnoent | bAvsR AT Re g eans )R sdiHsy Hblh g e potymer
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Polyethylene of low bulk density also dries slowly because it absorbs solvent
and residual monomers. Further, low bulk density may result in inferior product

quality.

New ethylene polymerization processes are needed. ldealily, the process
would use the readily available pyridine based single-site catalysts, give high
catalyst activity, and produce UHMWPE having increased bulk density.

SUMMARY OF THE INVENTION

The invention is an olefin polymerization process. The process is
performed in the presence of a clay, an activator, and a transition metal complex

having at least one pyridine moiety-containing ligand. | surprisingly found that

30 the use of clay in the process significantly increases the catalyst activity.
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vermiculite, bentonite, nontronite, beidellite, volkonskoite, magadite, and

kenyaite, the like, and mixtures thereof. Preferably, the clays are modified, for

example, with quaternary ammonium compounds. The modified clays are called

organoclays. Organoclays are commercially available, for example, from
25 Southern Clay Products, Inc., and Co-Op Chemical Co., LTD.

Preferably, the clay is heat-treated prior to the use in the polymerization.

More preferably, the clay is heat-treated in the polymerization reactor prior to the

use in the polymerization. The heat treatment is preferably conducted at a
temperature within the range of 100°C to 200°C; more preferably from 125°C to

30 165°C. The heat treatment removes moisture and other impurities from the clay.
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L, is a pyridine moiety-containing ligand. Preferably, Ly has the general

Wherein Y is bonded to M and is selected from the group consisting of O, S, and

structure:

NR wherein R is hydrogen or an alkyl group. One or more of the remaining ring

atoms are optionally and independently substituted by alkyl, aryl, aralkyl,
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sabdier@yll to about 4 0 nm./g, an average particle size
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temrperature from about
The complex is preferably supported. The support is preferably a porous
10 material such as inorganic oxides and chlorides, and organic polymer resins.
Preferred inorganic oxides include oxides of Group 2, 3, 4, 5, 13, or 14
elements. Preferred supports include silica, alumina, silica-aluminas,
magnesias, titanias, zirconias, magnesium chloride, and crosslinked

polystyrene. Silica is most preferred.

15 Preferably, the support has a surface area in the range of about 10 to
about 900 m?/g, a pore volume in the range of about 0.1 to about 4.0 mL/g, an
average particle size in the range of about 10 to about 500 pm, and an average

pore diameter in the range of about 10 to about 1000 A. The support is
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or ganomagnesi um and or ganoboron conpounds.
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recursor acts w equi
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cont T

COBERIR Y POLRORRY b GBI A Bt ) micn
Foting Itr,eateldesumaodijsmepfa withst epriding ewoi¢ty- -cootaling ¢omipterx, and (5)

sup ort Fi nal | I t r

SRBRog ke D gy SEERUE AR A B Bopering
andhé batatyetpl ex can be m xed and then supported

together. Alternatively, only the conplex is

Z;J pgotr teg,)g%?rg‘,ﬁtrag%{/%ﬁdﬁrﬁ]itGeQ:ﬂnfqﬁeQ "eiphablddcopdrekstple, the
catalyst may be supported by using the method taught by co-pending Appl. Ser.
No. 09/781,464. First, a quinolinol is deprotonated to produce an anionic ligand
precursor. Second, the anionic ligand precursor reacts with about 0.5 equivalent
of a transition metal compound to give a mixture that contains quinolinoxy
ligand-containing complex. Third, the mixture reacts with a non-alumoxane
activator. Fourth, the product from step three is combined with a support.

Finally, the solvents are removed to give a solid, supported complex.

Optionally, the activator and the complex can be mixed and then

supported together. Alternatively, only the complex is supported.

30 The polymerization is preferably conducted at a temperature within the

range of about 50°C to 150°C, preferably about 75°C to 135°C. The



range of about 500C to 15Q0C, preferably about 750C to
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wonres®mnT®8 The reactor pressure is preferably RCThISZ04/020984
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trinmethylal umnum diethylalum num chl ori de, I i thium
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tetra ent ['uor ophen al um nat e,
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bo'h%‘nl%/lk?cﬂgnt B ! ’crlé?ylb(ﬂ'ﬁﬁ %k/?/\%% t hed e?‘fe lflEQe Examples are

rization for er ab
1scommjbyle|drrmura, térnmetrwtauremwnc hi dlethy Itrrang@ ofoﬂﬂi@@t lithium
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ar onmRiures thefaoént . Saturated al i phatic and cyclic
hydrocarbons are suitable solvents. Preferred solvents

20! Nl UdenggB %{r%ﬁéﬁqgr nﬂ%mhaUﬁMWQEa@e reTe?QQyto%ﬂgucted at a

cycl ohex d m xtures her €eo
an tempemtire vmtldm/tmt rainge tdfi @bpri@Sstor EliCe praferably about 50 Cto

ol %‘58' a,& hw% 8gltym%]rlz§tlonyt%rn®éraqﬂr% rth'hé"ﬁEa low molecular weight of

polyethylene. If the temperature is too high, UHMWPE cannot be obtained.

The polymerization for making UHMWPE is conducted in the absence of

25 an aromatic solvent. Saturated aliphatic and cyclic hydrocarbons are suitable
solvents. Preferred solvents include pentane, hexane, heptane, octane,
isobutane, cyclohexane, and the like, and mixtures thereof. Using an aromatic
solvent in the process reduces the molecular weight of polyethylene. UHMWPE

cannot be obtained when an aromatic solvent is used.

30 The polymerization for making UHMWPE is performed in the absence of

hydrogen or any other chain transfer agent. Using hydrogen in the process



cannot be obtai ned when an aromati ¢ sol vent i s used.
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agent. Using hydrogen in the processreduces the
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1).po € process of the irnvention

pr askd:es UHMAPE havi ng i ncreased bul k density. UHMAPE

made by the process of the invention has a wei ght
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4, higBedOcatalféte atiiPEanashea ko deorsssy (sgeedegle tihan More
0.26 glcc r ef er abl i

s Seree Gt st pRRaR & et Y Sed SRs MR AdThbYhoreased
UHMMREensine UHMAPE contains a clay. Suitable clay

i ncl udes those di scussed above. Unlike other ethylene

pol ymer pRQr . - _
Thus, | pHiNLngﬁr ﬁaggfoé/ t‘tﬂg ﬁ"’tﬁgﬁsggér tg? elﬂg‘fgggﬁlﬁ‘it%nétéoé é’vﬁe'gh? average
UHMARECUyr ypaight (ol )yareatier dtainoabout E99000THPrefdraligniivoa greater

prqvi des e . '

o St 20,8, ROy T bbb an 026 g
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UHMAPE has a variety of uses. In particular, it can be

advant aggous| y .. fi pr , ; _ |
R
ot Iseitabletdiay msludes thome dicussetiabdvene Lmiik@pwéawﬁlamemolymers,

ot her i ns. Technj [ . eyB

oL i AR SR, 2 SRR Pl B i
exaitpl &5 UFRMBIRE bl Ipest palymeribatidnnpeceson Thithiowention provides a
Sklvxlla{yet% ||orr<1:«pare an UHMWPE that contains clay. The incorporated clay can

improve the performance of the UHMWPE or function as filler.

UHMWPE has a variety of uses. In particular, it can be advantageously
used to make film, pressure pipe, large-part blow molding, extruded sheet, and
many other articles. It can be used alone or blended with other resins.
Techniques for making these articles are well known in the polyolefin industry.

The following examples merely illustrate the invention. Those skilled in
the art will recognize many variations that are within the spirit of the invention

and scope of the claims.
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the art will recognize many variations that are within
the spirit of the invention and scope of the
woleisre7mXAMPLE 1 Pol yreri zi ng Et hyl ene wi t h SeppaiStmd/ 020984
8- Qui nol i noxyti tanium Tri benzyl in the Presence of
Cay (A Preparing 8- Qui no%' n I fanium Trichloride
Under nitrogen, 8-quinolin }(A&@%Ee (1.45 g, 10.0
mol ) and figphaiend E80left with@Buppadede 8-Quinalinoxetitkniamd
stirred. The stirring rate i,s adjusted. to prevent
solids from deposit |1 SERCEO GIAY £ | ask.
Titaniumtetrachloride (10 M _ of 1.0 Msolution in
hephpneprdparing deduidolrowytenium Trivhidridask over 20 hours

at 250C at, a stirri rate effectiyve { I
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oL, SRS 021 OSRP YRR o IS A ANT a1 Rgrglfh fgfachioride
undes yaGHUD M eskitibh g h'ePta@\e} fda8@dd dropidecty i Bask over 20
qui nol i noxytitani umtrichloride

Pr épgfq @]tQZ C@hangqrrnpg)@@ p{fggﬁv&ﬁp%—nﬁe\{%}t}%mds fBgm depositing on the
108 Q/HIIQQJf IHROXYE. teRi r‘éH&ﬂdn' B PE IcABNGES @&9 \ﬂwlteotoztoﬁ‘fém-jwoe red.

ared in (A is mxed wth toluene

ge 2¢l aeligsestieutyolatrch by deceotinn the N gor@orM 1%ep§jwe5nsolvent is
' n gh@%ﬁ’ lerofph I?I‘?é 'soﬁ)dsfsgncﬁgmbacubﬁw ade@end o BhedTsdidunshich is 8-

stirring C, resulting in a purple solution

of C&Jrquhmtltamxpttrldwldﬁrﬁtoﬁug)enzyl (10 m _, 0.2 mol).
(C) UDW%‘%EP‘%58889’1) npd)g BE¥NH ﬁ-ﬁ\ggw Tri benzyl Silica

son S pretreate W th HVDS and t hen
1scal CI ne@- QUIhOMOX@’(HGUI@”n risbloride (0 H80sg.| §.2ammsl, sprepaiieden (A) is

o ARR4 A0 (el ?o ot b“%éérhz{@ﬁ?&?és h (Pidhalico KL ¢ 1.0 m

% sr?) ion in ane
S| | dobudiogLis |d&3m}$yl @th&ﬂn@lé@ nmoel) sgsidedtto z&z)mlxture WIth stirring at 25°C,

o o M bR o Tk B nhp Bh, ey (ip . 02

soliion. This solution is then added to the above

m xture at 250C _under .nit e e The solvent is
20 en@ed S?&Wpﬂﬁwpég@H‘”Bmod%{'taﬁwﬁ‘ frm%gngglthal yst is dried
under  Silica (Davison 948, 5.0 g) is pretreated with HMDS and then calcined 4 h
at 600°C. The treated silica is suspended in heptane (25 mL).

Dibutylmagnesium (5.0 mL of 10 wt % solution in heptane, 3.0 mmol) is added
to the silica suspension under nitrogen at 25°C. 8-Quinolinoxytitanium tribenzyl
25 (1.0 mmol) is dissolved in dichloromethane (25 mL) to give a purple solution.
This solution is then added to the above mixture at 25°C under nitrogen over 1h.
The solvent is removed by nitrogen purge, and the catalyst is dried under
vacuum for 0.5 h.
(D)  Polymerization
30 Polymerization is conducted in a 2L stainless steel pressure reactor.
Lucentite™ organophilic clay (5 g, product of Co-Op Chemical Co., LTD) is
added to the reactor. The reactor is heated at 150°C for an hour, purged with

nitrogen three times, and then sealed and cooled to 25°C. The supported



vacuum for 0.5 h. (D) Polynerization Polynerization is
conducted in a 2L stainless steel pressure reactor.

waoueesm7e(t m organophilic clay (5 g, product 8CTWMs2000/020984
Chemical Co., LTD) is added to the reactor. The
reactor is heated at 1500C for an hour, purged wth
ni BribgbnExytieabim {rikeszy AP He ficdadg den E%%ll-)e@ qGmL, 1.6 M

2591C|30EDER§?‘ p%h(ar ety q_cddonﬁﬁz’)fafé BRArgEY t|r'itb ttﬁé‘ Z’Méctélo Bfer the

triet m num 6
[ soetantca'n@gnteraiﬁcarﬁé)egt@ o6 Y1) @Hwylyn%r@n%gy @@‘gsmgttt}rough 13X
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ene, drie passi ng through 13X nol ecul ar
55| eolymeruzstldred The doqlmern@a@m of Wrépra\ear éésﬂ@r@ by continuously

Q%j éth f%nétt@HalﬁtQ ROk rp%%)s'&?%at F4tepsi. The polymerlzatlon

orne y conti nuousl
femjtanglratéwben/entlmg thza rﬂaatqn tBiéWﬁ‘@ddn@lfO)MCé‘s@Iﬂ e, &30 ppm) is

550 he t
¢ nacPati B o Rt ST hEBhBlRe S w8 3R B Bl e vacuum
ad(ﬂlel@last [t 5625p>0h96ngfmol Tdmi pok geesityi §.3%rd/edl The caialysbaetivity is
0 ac It has Mv 5.25 x 106 g/nol. and
1Obul3§ 12)5 ?6[ % gg g/ cc. The catal yst activity is
33,100 kg PE/ nol cat/h. EXBNRMPLE Pol yneri zi ng

Et hyl ene in the P‘gqsence 0 CIa Bxa Ie 1i fCl
repeated, but in &d at

1500C for an hour. Rat her the enpty reactor is heated
at 1300Exhwiplean lsl’tepeatepubtgetd staipt (B) rthe rclyes nbbheaged at 150°C for

o) Ao R g arPRIEaeeC Bi<Ged fi GIREy " g8 nBLPhyrokd with
S;L:jrﬁtﬁdég;(égafdum mndrms( 'EEAHhe(‘n Oseﬁ&dn‘and hoﬁlehn ion25°$bbu'ﬂzmel)ay (5 9),
o REa0e R oy 1SR I R e o

et iyl ens, Mdﬁllﬁibultahepa@n?d Agxdnar @W@i0 hBXarobleargkarinto the reactor.
sieves, is fed i

eI e (PR NS 761 JRERH i PRI TRReHe. dred by passing

poliiigRighzaX @BldcSlaP icl/e¢, Te techintd/ %Geé&toﬁ ontad presesieyregulator to
feedi ng ethyl ene to rralntalnthe act or 8 ssure at __,
20550t theThelyBesEaiPnz atheonPs! %m? Rat%®d ?f& At |a?‘1l 70°C by

t hecornﬁﬁG(SlPsr y fe%%ﬂn\g' é’lhﬁgné‘l@ Fri2Xthial tHe Readtdr, ;Q@@s@@@t 568 pS| The
ded po The polyner is dri P é"ﬂ
at Fg:dx;m;erlzatlon is termlnated by ventihg the reactor Buty ate ydroxytoluene
(1,000 ppm) is added to the polymer. The polymer is dried for an hour at 80°C
under vacuum. It has Mw: 5.14 x 10° g/mol. and bulk density: 0.32 g/cc. The
25  catalyst activity is 27,300 kg PE/mol cat/h.
EXAMPLE 3

Polymerizing Ethylene in the Presence of Clay

Example 1 is repeated, but in step (D), the clay is pre-heated at 150°C for

an hour outside of the reactor. The reactor is heated at 130°C for an hour,

30  purged with nitrogen three times, and then sealed and cooled to 25°C. The pre-
heated clay (5 g), supported quinolinoxytitanium tribenzyl (0.05 g), triethyl-
aluminum (TEAL) (0.60 mL, 1.6 M in isobutane), and hexane (1,000 mL) are
charged into the reactor. After the reactor contents are heated to 60°C,



under vacuum It has Mv. 5.14 x 106 g/ nol. and bul k
density: 0.32 g/cc. The catalyst activity is 27,300 kg
woeBismo7oat / h. EXAMPLE 3 Pol yneri zi ng Et hyl enePCI/uSkm®4/020984
Presence of Clay Exanple 1 is repeated, but in step
(D), the clay is pre-heated at 1500C for an. hour.
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Polymerizing Ethylene in the Presence of Clay

Example 1 is repeated, but in step (D), isobutane rather than hexane is

used as solvent and the reactor pressure remains at 300 psig rather than 550

25 psig. The polyethylene has Mw: 4.97 x 10° g/mol. and bulk density: 0.31 g/cc.
The catalyst activity is 10,000 kg PE/mol cat/h.
EXAMPLE 6

Polymerizing Ethylene in the Presence of Clay

Example 1 is repeated, but in step (D), the clay is pre-heated at 150°C for
30 an hour before added to the reactor. Isobutane rather than hexane is used as

solvent and the reactor pressure remains at 300 psig rather than 550 psig. The
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dried for an hour at 8Q0C under vacuum It has Mw

4.04 x 106 g/ nol. and bul k density: 0.26 g/cc. The
woav@logztsacti vity is 9,600 kg PE/ nol cat/h. EX&KRISEN03/020984

Pol ynmeri zing Ethylene in the Presence of O ay Exanpl e

nex SRS TRIEcP o o8t "ahabine” PRLTDY PedElnad Pee. The

rerma’wag/saiactﬁﬁgblqogsbgo kg PE#mol dzavn. 550 psig. The

pol yet hyl ene has /ﬁ/) bul k
density: 0.31 g/cc. Tﬁ@%d%% 'S/@géggw is 10,000 kg
PE/ nol cat/h. EmWh@zﬁqu@ﬂhymélnth@gA@ehyéan@ldyn the
Presence of Cay Exanple 1 is repeated, but in step

(D), the re-h dat 15 an_hqur
bef ore aﬁ)gaerﬁg?o Sﬁreep%%gt pt Iy tSBﬁgg FIEY H%Pgaﬁ%ﬁo the reactor.
hex Evbutaneustiterathasio hayemie &ndsédWQSFQﬂVérﬁralm &% Wegctor pressure

remai ns._at her_t han 5

ThoBungEs i A0 88 adnehinag 597 i o Thel kb Isna M 399 x 10°
dengiriyl; afid Blig/deasityT & afcl Y The agtdlydttactivisy B 0@dokey PE/mol
PE/ mol cat/h. COMPARATI VE EXAMPLE 7 Pol yreri zi ng

Et hﬁ?térhe in the Absence of Clay Exanple 1 is repeated,
but in step (D), no clay is added to the reactor

| sobut ane rat her than hexaneTABLESed as sol vent and
the reactor pressure rerml ns Et 300 PSI g rather than
850 psi g. The pol yet hyl en 9 x 106 g/ nol .
and bul k density: 0.26 g/cc. The cat al yst activity is
7,800 kg PEF ol caf/h. TABCE 1 Repults Sumrarly EX.

C ay| Pol yGy HtPayhen&thBerdev ¢ 1$blvébat a| 9aslyshadtivityi t yWmbAv Bailik

No. [Tderp. Predsupe | RpsPE nol cat/ pKkPE@olGatDensi 10y OCensity
psi gl-gi-cle—1-yeS 701889 Hoxane 33,100 5. 25 0. 32 2 cc

70 556' F%Qne 767, 3005 14| Q38 | 33,100 h5.25 i 0.32
2 yes 70 550 Hexane 27,300 5.14 0.32
3 yes 70 550 Hexane 16,500 5.08 0.31
C4 | no 70 550 Hexane 9,600 4.04 0.26
5 yes 70 300 Isabutane | 10,000 4.97 0.31
6 yes 70 300 Isobutane | 9,000 4.87 0.30
C7 | no 70 300 Isobutane | 7,800 3.99 0.26
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3 yes 70 550 Hexane 16,500 5.08 0.31 C4 no 70 550
Hexane 9,600 4.04 0.26 5 yes 70 300 | sobutane 10, 000

Wa 2805/00788 6 yes 70 300 | sobutane 9, 000 4.87 0PBU/USZ00mM020984
70 300 | sobutane 7,800 3.99 0.26l claim 1. A process
conpri si ng polyner|2|ng an olefin in the presence of a
;:]I !aylalrran alct ivator, and a transition netal conplex
avi ng at [
haVing R | RBlocdRE BSB89 SRR i oo of o
con’qaty,ean rativatbie apene transigen meatalr eomplex Axying ajilgast ape pyridine

sition metal Li is a pyridine

no Ot?ét{)gc%)/}r]} aﬁ]@ﬁ fri%a%:al gand; 2is ali gandysel ect ed

sfr om t h2. gr othe pmcesssbf nlglnmﬂ Wheteingtedisansition metal complex has

cy ent dlen i ndenyl's, fluorenyls, boraaryls,
?ﬂq ﬁﬁt%'cxﬁr%denoi ndol yI s and phosphi ni m nes; X

| s a ligand sel ected frorn1 e gr (P@ncon5| sting of

al kyl, aryl, al koxy, aryl ox i de, dialkylam no,

and siloxy groups; and the suM of n and msatisfies
the val ence of M 3. The proc ss of claim2 wherein M
is a Goup 4 transition met al ("2)e, The process of claim
2 wherein the Mis Ti or Zr. 5. The process of cI aim2
wherein Li has the general structure: wherei

boNdiPiR 1 it AkaNFIOR B kit emot"rf*e"mesnﬁOf&tawg}gskq%a L2is a
100f l@ancﬁ se?é&@ed“?ro\‘\’ﬂ%@' {zloﬁb | SonBisER® AT N Olligartisal dy)élopentadlenyls

grou one or nore of he remai ni ng ring atons g
optm lsly ArereniigepeRe@ans; o uzsbprliPYs by'”Q?fP&)P olyls,  and

ar 5 hos@ﬂﬁhﬁﬁ{és Xatské( |I|§£|¥d sel%bﬂe}d'frorﬁ%é’%%hp SdricxiMg of alkyl, aryl,

si | oxy, kyl am no, or diaryl am no
gr @myawdloxwadldpa@éhkvlamtanﬂ&é%sg@ﬁw oHel the supr ah mand m

M1 NG sAdsUAL YaRnce of M.

15 3. The process of claim 2 wherein M is a Group 4 transition metal.
4. The process of claim 2 wherein the M is Ti or Zr.
5. The process of claim 2 wherein L has the general structure:
O« ©
N Y. N
L J
\

20 wherein Y is bonded to M and is selected from the group consisting of O, S, and
NR wherein R is hydrogen or an alkyl group; one or more of the remaining ring
atoms are optionally and independently substituted by alkyl, aryl, aralkyl,
alkylaryl, silyl, halogen, alkoxy, aryloxy, siloxy, nitro, dialkyl amino, or diaryl
amino groups and two adjacent substituents optionally form a ring structure.

25 6. The process of claim 1 wherein the olefin is selected from the
group consisting of ethylene, propylene, 1-butene, 1-pentene, 1-hexene, 1-

octene, 4-methyl-1-pentene, and mixtures thereof.
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6. The process of claim1l wherein the olefinis

sel ected fromthe group consisting of ethylene,
wonropyoeng, 1-butene, 1-pentene, 1-hexene, 1- BCTAISE04/020984

4- mef hyl - 1- pentene, and m xtures thereof.7. The

process of claim1l wherein the olefin js a mxture of
et hyl ene andhg RF9CesS ef1@)aigL dvdverein tiae olﬂ%g l%,adeggge@?ethylene

8:‘ gh@g%ﬁv@@\gﬁhmém@ olefin is ethylene. 9. The process

erein the activator is selected fromthe
group c®nsi siiegoegssafghindnekerely kg leinisrPRYIRNS- al ky|
al um nugn halﬂ%leér’olc%a@ Bf]blﬁinﬁ:qweﬁinsﬂggfac@%tepis°£elected from the
al um num trial kyl'boron and triaryl boron conpounds,
saﬂgrdupxbumsistir@h@f edfimotdnesTHatkypralemisingg, akdi pluminum halides,
erein the activator | t : i
poryital SSTREhYY iribeldh T AR AARybYRE) £4 tparvboron

actompbordd, ant misturdspteateaf.| uor ophenyl ) borane. 12. The
process, of aiml wherein the transit,] L a

conpl ex’ (?'s gJ[hqurior’fSﬁ HE%W? t%‘ﬁﬁ“ffﬁﬁ °c q%g?t:ggls. h\fg?yla%newoxane
Pr gARES opfgo@h@rimMA(mher ein the transition netal

conplex is 8- quinolinoxytitaniumtribe

nzyl. 14, The . .
10processbf I mPPoRARr & n G318 ¢ a)‘f"hl‘aée"gel){%%t @8t'\fei‘[%rm s tris-
th?p@{t_&’ﬁubr&ﬂ{éﬂy%ér@ﬁe.Of nmontnorillonite, saponite,
hectorite, mca, vermculite, bentonite, nontron

bei del | 12e, T R@WSROPE Blamrdgyesres, thﬁﬁff‘”l%@ﬁ?d??tél, Clhplex is 8
Th)&w{o‘?ﬁm&h%hm trichRrigédhe process of claim 1l wherein
e c

ay I's an organocl aé: 16. The process of claim1l
wher ei n18he Bhexpraceshehelaim davkerejsy ihertrangitiopenetal complex is 8-

pol ! i process of claim1l wherein the
1500%@%@'?&@%?@5&%18. The process of claiml
wher ei n1#he Tlaplosess sf dJaippdmheteio thestlay isaseladed Kom the group

GBI A e, P S8, gt oertonte
polnpneohitd, ngeigehitd, enmalkomskoiies magadite, and kenyaite, and mixtures
thereof.
20 15.  The process of claim 1 wherein the clay is an organoclay.
16. The process of claim 1 wherein the clay is heat-treated prior to the
polymerization.
17 The process of claim i wherein the complex is supported.
18.  The process of claim 1 wherein the complex is supported on silica.
25 19. A process for producing an ultra-high molecular weight
polyethylene (UHMWPE), said process comprising polymerizing ethylene in the
presence of a supported transition metal complex having at least one pyridine
moiety-containing ligand at a temperature within the range of 40°C to 110°C in
the presence of the supported catalyst of step (a), a clay, and a non-alumoxane
30 activator, in the absence of aromatic solvent, a-olefin comonomer, or hydrogen,
said UHMWPE having a weight average molecular weight (Mw) greater than
3,000,000 and molecular weight distribution (Mw/Mn) less than 5.0.
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presence of a supported transition netal conplex

havi ng at | east one pyridine noi ety-containing |igand
wano@/wenper ature wWithin the range of 400C to RCOAS200m/020984

the presence of the supported catalyst of step (a), a

clay, and a non-al unoxane activator, in the absence of

ar orat i 20-s ol WenprocasoPeFiain dntsheiREY theoRomplmayane acivator is

eHENMRE higki 56 c‘,’éﬁ's%'ﬂﬁg %YecFléllgfeérrWn%@Ula%l BRIngAtms, alkyl

( greater tha 000, 000" and nol ecul ar wei ght
d| stuniiturni balidey ampnic eg@mDWSS bgroro. OrTﬁbmpP%estﬁalbY' boron

ﬁp&@@@ﬁ{ﬁ %&6}%&9&@4&%&%@%& yaker s

group consisting of trialkyl am nes,
5a| kyI a2um nTmEproaéswcbfcwlmrﬁﬂwmrh@I the @stivaderi i rigthy! aluminum.

i aryi 2hor ot ety WisrBlnhe BRLP BnpROBPLR,

process2pf cla mobesy\bélcmlm thehacin tet tansigort medalhgdmplex is

al umi num .. The. ess.of . cl.aim the cl ay
i sQHWOB?%ﬁéEWQﬁ‘CE@.“gWé8&5@8@%”8’% n&qrré?rmeféylmﬂ ein
the trapgitiQn ummemmHeebyltae qubceslsi efouying tathairhas a bulk
trichloride or 8-quinolinoxytitaniumtribenzyl. 24. An
1 uHeRRElYHEateh i HfR2GP6Cess of claim 1 that has a bul k

densi t y28r eak e UH\NAPEdcotfaifihg @ cldp- An UHMAPE

containing a clay.
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